Cultivation and subsequent plowing of leguminous plants increases soil fertility.
its roots and fixation of atmospheric nitrogen in the nodules.
Besides being used as a green manure, renge-sou can also be used as fodder for animals and a source of honey for bees3).
Regeneration of plants from cell and tissue cultures has been reported in many species including legumes, for example Vicia4), Cajanus5), Coronilla6), Arachis, Glycine, Melilotus, Trifolium, Phaseolus, Stylosanthes, Lotus and Medicago7). However, to our knowledge, no reports of morphogenic responses to plant growth regulators or of shoot regeneration in A. sinicus in vitro has been published.
This report describes the effects of growth regulators on the regeneration of adventitious shoots in cotyledon explants of A. sinicus.
Seeds of A, sinicus cv. Japan (Yutouobansei Renge; Takayama Seed Co., Ltd., Kyoto, Japan) were surface-sterilized by immersion in concentrated sulfuric acid for 5 min. in a Erlenmeyer flask and washed 5 times with sterilized distilled water. The sterilized seeds were allowed to germinate on 1% agar, 0.5% sucrose plates for one week at 25C in the light (ca. 1000lx).
Cotyledons, hypocotyls and roots were excised from one-week-old seedling.
Cotyledons were routinely divided into four to six segments, and hypocotyls and roots were cut into 3-to 5-mm-long segments.
The nutrient medium consisted of MS (Murashige and Skoog) salts8) with vitamins and 3% sucrose, and the pH was adjusted to 5.5. The medium was solidified with 3g/l Gellan Gum. Table 1 . Direct regeneration of shoots from cotyledon explants was obtained reproducibly in media that contained mainly BA (1.0 mg/l) and NAA (0.1 to 10mg/l). Although the frequency of shoot regeneration and the number of shoots produced per cotyledon explant varied, the best results in terms of the frequency of shoot regeneration were obtained with medium supplemented with 10mg/l NAA and 1mg/l BA, on which about 50% of cotyledon explants developed multiple shoots after five weeks ( Table 2 ). The cut surfaces of cotyledon swelled gradually within a week, green shoot primordia and limited callus formation appeared on the swollen parts after two to three weeks. Many adventitious shoots were formed directly from green primordial parts after culture of more than two weeks ( Fig. 1-A explants, and its frequency was much lower than that on cotyledon explants.
During our experiments, we never observed any direct regeneration of shoots from root segments. The best results for shoot regeneration were obtained with the cotyledon explants (data not shown). Thus, distinct differences in morphogenic response to phytohormones in vitro were observed between explants of different tissues, even within a single species.
The production of adventitious roots by cultures was noted on several occasions (Table 1) .
Adventitious roots were easily obtained (at a frequency above 90%) from cultured cotyledon, hypocotyl and root explants on MS medium supplemented only with NAA. The optimal concentration of NAA for root formation was 5mg/1 ( Fig. 1-B) .
The adventitious shoots excised from explants were transferred for root formation to MS medium without growth regulators. Some shoots grew well (shoot elongation), formed adventitious roots at their basal parts, and subsequently developed into entire plants ( Fig. 1-C) . About 40% of adventitious shoots had rooted on the medium within two to three weeks of inoculation.
About eight weeks were required to obtain plantlets from initial cultures of cotyledon explants; five weeks for generation of adventitious shoots and three weeks for generation of roots on hormonefree medium.
In this report, we have described a protocol for direct regeneration and hormonal control of 
